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§i5^;i.3-x-ir>-y-«. ±\zm'm^mxmM-:&m'p^<o:;^m^mmvrcmm(om 

mffi^Aj\znt>nx^^^o m^U^JVn—7.±.y^\ts 1962^tc:C l a r k^:L 
y o n s \Z^^Xir)],zJ-7s:t^>'^-'i£tmmmm^m.^'^t>^rc/^^:t-\^> 
•^—(D^B (L.C.Clark, J. and Lyonas, C. "Electrode systems for continuous n 
onitoring in cardiovascular surgery."Ann, n.y. Acad. Sci. 105:20-45) tl^WtW 

\z-^nx&.^. m^o^i^^om^^^Lx^^^o 

•r«)»M#mt£5&«i^<. m^^'^\zmnx^y). 'm.\zmm(omm.^iimmx^y}. 

^m^7.hti^m<Dmmt);t^x^mx^^. ti^^x^^o SK^Miti^^i^viivi 

^zLiiu<. iEmfs.m%ifinis.x^h\i-^'^MM.\zm^:^^. i^^^mzmn 
±'r^^hf}^x^. &mmiEmummf)m^^t\^^^mM.\zmc^o 
m^itmwmmoM^m^^n^ m^mm\zmmtii$>^t\f^'^mm%mvx\f^^o 
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/t^^iUX (Bacillus) S65f5<^>^;i/zi— Hnyrh— if (ECl.1.1.47) 

i; ^)'fhnytj:^ (Cryptococcus) ®ffi3f5^;i/3— H D^:? — if (ECl.l. 

1.119) tim^nx\^^^. 

Htf#©i^;vn— X5^b: Hnd/*:^— if (ECl.l. 1.47) /3 -D + 
NAD(P)* ^D-5-;J^;i/n/7i7 h>+NAD(P)H+r©s^S:^M«S^-rs0f^Tfe 

D> m#«>i^;V3-XT'b FD^^-if (ECl.l. 1.119) D-i^;i/n-X+N 

fcd^ Sode,K. ,Tsugawa,W. ,Yamazaki,T. ,Watanabe,M. ,Ogasawara, 

N. , andTanaka, M. , (1996) Enzyme Microb.TechnoI. 19, 82-85. ^> Yamazaki, T. , T 
sugawa,W.,and Sode.K. , (1999)Appli Biochemi and Biotec. 77-79/0325-^> Yama 
zaki.T. ,Tsugawa,W. .and Sode,K. , (1999)Biotec Lett. 21, 199-202Jc:feViT. M 

^mm\t^\^m^ii.^W'=>mm-^':^:j~=-y h (a-y-r/oL--/ h) . m^^Bu-r^ 
rL-yh (/3iJ-:/a.r:-/ b) . ^tl^§^<orU-:^:3.-y h*^e»iP^^$nTViS^ 

T'^Ln-yy (Burkholderia cepacia) tcUgf^H^:. RtX/3U-:/a- hON 
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(1) £4TO (A) mrc\t (B) fc:^-ri5'>/1^Mo 

(A) mnmm 6©y5ym#-^2 3^42 5:^^e.j^§Tsy^SB^j«riJ>;a: 
1 — 2 offloDTaymgi«5om^> if A. jLitHm^ntcr^ymm 

(2) £AT<?) (A) X« (B) ©37>A'i^K^&n- H-r^DNAo 

(A) B55^J#-^1 6<3!)T^/^#-^2 3~4 2 5f>^2>fS,^7S.ymUm^Of3i 

(B) E^J#^1 6 0T5y^#-^2 3~4 2 5 S^^SrST^ /ggSB^JfCl^feVi 

T. 1-2 o^@oDT5ym^»:^'^eM. mx. xmini-^nrzTB./mm 

(3) Wr<D (a) X« (b) JC^TDNA*CfeS(2){C|Bm(Z>DNAo 

(a) @3^J#^ 1 5<^)mS#^l 8 7-1 3 9 8 e^Jfe^lgSBB^J^'&tyDN 

Ac 

(b) SB^Jfl^l 5<DmM^m 8 7-1 3 9 8 ^;*5:Si^^@B3?<Ji:X h U > 
5; X > h :/5:^#TT A-f y U i5^-r X D N Ac 

(4) ^izmmm-^i sommm^i 2 i-i s 7;0i6?5:'5^sg23^j^^tf 
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( 5 ) (2) - (4) <D vifn*^ \zmwi.(D D N A ^^m-t S W-^X^ ^ ^ — o 

(6) (2)~(4)0DUTnj5^Jc:|3m©DNAX«(5)®mMA'^i^^-"r?^MIgM 

(9) id)\z^m.<DDNA^^mir^um^^^^'-o 

(10) (8)lCgBi!c<^DNAX«(9)lClE«(Dmm;^^i^i5^-TJ^«^m$n}fe?^ 

ur. :$i%m^mm\zmm'r^o 

SDNA?&=^Sb. #itbfe. I^Hm*. 2 0 0 0^9^ 2 5 BtC. ffllitff 
gcSAj^^S^^I5^^iFF5!gm#fl^^%^fe'fe>iS'- (T305-8566 B:*:ffl^*Sm":3 
<frirtjmiTe l#mi 4»^^6) fc^ft#^^FERM BP-7306tbT^I€$n 

/3if:/:x--; i^xSr-*i":f^='y h^^ts^mw^ >n^^x^^ 
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/A'i7^ — Sp. . 7-fehni5^i$^— s p. <D'T\i\^Uif-r—'i£^h^u—Am'Bt 

(DTSK gel G 3 0 0 0 sw (my— (15^) Si) *fflvifcy;wjtjai7a"7 

45'C#jfi (T r i s -HC 1 M»^> pH8. 0), 

^6 0 kD a^^To 

7 S'C^jS (T r i s - HC 1 miftS. pHS. 0) o 

•rS^l^^^T^S, GDH^tt«. ^ftl(7>GDH<7)fllft«flJttl^it<D;^^TS!l5£r^Jl 
9 1 h^~yy a^±i^>:A h+h;i/:7 3i— h (mPMS):fe J:aC5. 94/iM©2. e-i?^ □ 

D 7 X y -;i/-r > H 7 X y — ;i/ (dcip) ^-^tnomMU >i^ti u »:7 Ai^WM (pht. o) 
\z, mm^n^^v^mmti^x^jvu-x^mMtvxm^. zix:x-i y^^.^ 
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*-y>u-5^^ >ij^7i/-A (ORF) •mu-\ivn^7s.ymmm^. mmm 

Xh — T • Vy:^^r7;^A (Ralstonia solanacearum) ^^(Dr^^^y^rV^if ^ 

i$^>X (Gluconobacter oxydans) ffi5|5<D v;Hf ;1/|B£7K^1P^® 5^ h D A 
d^-yoL--/ h<i:48^, x;VfcfnT • $^:^U ^^-f < (Eriwinia cypripedii) S 

i^hVT (Pantoea citrea) ^^2-^h-if)VuymiSii\^MW^(Di^hi^U — 
Acity^x-/ ha:^Sg5^Jl/^;VT5 5. 7%. 7 mi/'^;WT4 6 . 4% 

5 /m@B2?>j'=t'tc«. 'sAj!$^^^-:7 (BB^j#-^i8) umf)m^-^nx\f^tz.. 

^J#^l 6<3[)T^ym#-^2 3 — 4 2 ^fS^^n.^T^/W.Un\Z^\/^X. 1~2 



wo 03/091430 ^^m^ PCT/JP03/0S37S 

tm.mmn^m'r^^^^'7—^m\f^. -i/jv^^^jvy'ur • -fe/i'>TKsitsjc<3D^ 

J: D ^<Z)*l»iB^JR tXl^m^BB^J J; o T 3 H $ T ^ / l?B33?!l7&^?^ e, i 

/^o J^cc^T, e» 0@3^J JcS-^JViTitS^-^fiK-r ^ ^ o T 'fe^l^f ^ ;i t 

mm. JfA. x«#in$nfeT^ymiB^J^^Ux cDHis-y-rLny 

2^^gg©DNA^bT«. B32?»l#-^ 1 5 1 8 7-13 

T^DNA'r^oT'bJ;V:»o X h U >5^x> h;&:^#tbT«> 7 0%. tlf^V 
<«8 0 .iD0*b<«9 0 %ei^±<D*0|^ffi<^^-r^DNA|W±}OVN-ryj 
i5^-rXT^^ff=. IXSSC. 0. 1%SDS, 6 or^^^frf Stl 

D N AX«I^ D N A ^"^t^Mil;^^^ iJ' - ^^it-r S ?^MlBiS#:=&^ 
^©1^. *fi!?«0GDH/3 h^D-Hf SDN A«. ^SlCai^-^^ 
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VBt.XSa'^yn.-y hSr^gi^bTn- HT^DNA®fM-«. BB^J## 1 8R 

;P^$tl3'^'b©7&tjibTViS„ Xv'xU fcT • 3 Ufflt^'^i^iJr— pBR3 
22, pUClS. pUCUS. PUC19, pUC119, pTrc99A, pBluescriptfe^Vi«nX 5 
fe^SuperCosI/^^^O^M^^tl^o — 0.:$:^§gOD N A©i7 D — zi>^tC^M b 
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'^yh>. ^x^x, ^«x:^x, fj^^>-}M^^mm. :k3.mr)vti^)m 
mi-^nmmu^x^^o ;^^opH«m*^^wb, :i^^m<D^>nifn^^mrr 

S|6fflTjg!i:^Hb#S3&n 0^ b < «pH6. 0-9. OgfigOflfflTfeS, 

^mmt.m^mmiif-iL^m\^iiLmz%m-^n^o if%m(od'>n^^i)mw}H\z 
^^•r^^^\z\t. %ibnt:L^mmis^^^^^^tz.\tm>b^mfs.}i<D^wt\z^r^m 

xmM\>. ^it. ^^^^^::^&CT. wik^<o^v-vni^xf'^m^m\^^^\^x 

±m(D^^\ziyxn^nrz^>n^m^mmm^. mxum&mm. mmm. 

mm. mx\^:^^ x^y-;i/, 7izv>f^E\z^^^mitmmzjzr)tt 

mmm^^\^yjv^Mmf3LE\z^^y)i^T^. mm^u-^v^yy ^-^ 
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T^So nmmmmn^\t. m.%^Wi (sds-page) m\zn.-<onyy^^^'mm 

mmmx^mf^:^f&. ^nm^^v-^-. mm^^-^j^-. mtrnTu-^'j-^- 

tfj^x^^o i^mnmiihx:i^mm<Dmm^m^it\^ftmm^m^^s Mm 
ixipixnm(omm^m^ir^o immmm<oir)i::i-7.mm\z^y)i^mvr:i^^ u 
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■ mmm 



m^Mi :/;v^^3K;1'^u T • •fe/^v'T ksiij^gdh Q!-y-:/:2.n:y h^n— h-t^ 
Tf3it>t>. mmn^Timi^mm{-^^)^':^h> iog> mnmmw. ig> Naci 5 

g. KH2PO4 2g, X 5g; lU pH 7.2)^ffiViT> 34t:T— BfeMM bfe. 

Ji?iitfeM#:^]^'D^I«it^f-^OlHliRU:fe, 2:<O||#:S10mM NaCK 20mM Tris-H 
Cl(pH8.0). ImM EDTA. 0.5% SDS> lOQ tigM(DZfV2y^-(i^—'ifK^^tsmmzm 

x^mxi o^mmt^vfcm.. m'b>^mmiz^^±m^mm.vrco z.mzmmm 

<2>GDH alJ-r/OL- v_y ].oN5l5SgT^ymBB^J®^^ 

T5/^'>-i^x>iJ— (^^ilf^Bfia, PPSQ-10) tcJ:DN5|c^T^ymBB^J© 

^^^^frofc, ^(DBM. :^mmiz},tmmm^3(DTs,/mmmz:^\^^xr^y 



wo 03/091430 ^^IHP ^9 PCT/JP03/0S375 

12 

<l>-eiliib:/bDNAl m g£MIS#^Sau3AI-eJ®^^)-ji^bfe, ein^CIAP 

perCosI (X >aJ^>^e>A^) ^BamHIBSb. T4 DNAU ;^J-if J: D . So 

perCosHCa-15t*S^<Dmfe#:DNA^jt^Sau3AIlf^^:»-^bT#e>tlfeDNA»fM- 
?&m^5>-3^^i'2o ^^nfcmm^DNATXv'jiU by • nUXl-l Blue MR (Xh^ 

j^Mfem#i^LB?ig#:^MT^§iiufco Jine>o?^K<teteiM#:*«®^, gdh«i* 

<3>T#^nfca1}-:/rLr:>y H'T^M'e^^&^t^^X^ HSuperCos 

<^)ef>^*xbaiTt8{kUi^:^^x5 Hpucl8^cm^ii^:^c. x^Jt^-^t^:/^ 

X^H^tfttllb, ^(Dif ADNA»fH-^^tFrb:/5:i:Jl^. ^8. 8kbpa)jf A^it^^l^iii 
y^yV-J^if'^-^t^'Dt^o ^'^\.fzMWm\^^^nmmWMii^':i-Y\^ 
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%ir^^^-izmAt^m.Bi^^&.T(D^'Dizmmvr:ic 
^\z. vcRKm^zxr)mmv^o ?cmmiz\t:k<DiU(D:tv::r:^i7U:t^\^:/^ 

(:7:ty-H) 

5* -CCCAAGCTTGGGCCGATACCGATACGCA-3' m^m^ 5 ) 
5* -GAGAAGCTTTCCGCACGGTCAGACTTCC-3' (BH^J#-^ 6 ) 

?mz^r)mm^nft^^^^mmmmmniuixm^tvrzWi. ^m^^^-P? 

LAG-CTS(SIGMA^t)Oi7 n— r:>i^ai5^Tab-5HindIIIg|5^tCjf Abifco #e>nfe 
F^pFLAG-CTS/a ii^i&bfco 
Mi2:/^X5 HpFLAG-CTS/aT?Xy i^xU kr • n U D H5 a M C RtS^*?^® 

-x-Y >^yu-A^i^mv^t::^. mrz\zmnm^2\zmm.-^n^ i e st 
m^m^^ (@3a?ij#^ 1 2 5 8 ~ 7 6 1) yO^^m^nfc, ^i^^jia 
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PCRMl?&lCJ;t9iii|i§b;^o PCRS/iSJ::«5^© ia®:tU3fp?^ l^;r5^H:/^-r 

5'-CATGCCATGGCACACAACGACAACACT-3' (gB^J#-^ 7 ) 

5' -CCCAAGCTTGGGTCAGACTTCCTTCTTCAGC-3* (BB^J#-^ 8 ) 

pTrc99A (Pharmacia^!:) <Diru—:=.>if^^Xdb^. Ncol/Hindlll 

\z.mx\^r:Lo n^nti-y^T.^ F^pTrcggA/r + a t^^b;^o 

HpTrc99A/r + a}cJ;D» Xv'xU fcT • n UDH 5 aMCRt^^ 

HulBpKSK pFLAG-CTS/ ce , pTrc99A/r + a <0-en-€n(D ^ F J; o T?^ 

^nz>rzo ^Jj^M^^^^^STVtfS^U >50Mg/ml^"^mB^:H6 3m 1 \zmM\^. 

l/>5^yi/X (ISOOkgf) X^m^VTc'i^. m^'L- (4*C. 160,400Xg. 90:^^) \Z 
^Om®^ (lOmMU >^;^U r>i^M®MpH6.0) ^fe^J-pibi/ho 
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;i/'f > K 7 X / (Dcip) ^-^tf lomM u >m:^ u ^M.mmm (pHT. O) J: o . @ 

pFLAG-cTs/ a\z^ :s>mnmmi^mmm^m + 
pKsi J: ^ ^mm.mi^^^m.^m + + 

pTrc99v r + a K^^mmmmn^mmm^m + + + 

a -y- :/rLn h<D?f^^m.^^/v ;^pFLAG-cTs/ a\zj^^ mM^Mi^^^B^m<D 

i^mmfi^^M'^m % m GDHfiJ * ^ U fe, 

as^bfc. GDHS^4(^>M^^*594MM(^p^5^;^:7x:^>^>^ hiJ-;p:7x— h (mPMS) 

J; t;C5. 94 At M0D2, i7 n D x / — ;i/'f > H 7 X y — ;i/ (dcip) ^-^tJ IObM u 

§goDGDH^fflV^T. 0.01~1.0mM©fSfflT^;Vn— X®^S&ff -5 

:/;i/i7 7f;;i/5*UT • •feAv'r KSl^GDH jS -thyj-ny h $3— HTS 

<l>:/;V^7/js;VxU T • -fe/l'^T KSltJ^GDH^-y-^^rL--; h<D^m 

Sanger Centre 0!)y;i'iJ7 7jN;i/7^U T • -fe/li^T J2315t*y 7 At^— X (ht 
tp://www. Sanger. ac.uk/)^ffiViT. KSmfi3feGDH<0 3 "tJ-y^X- y hjlfe^^^ 
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mVlto ■rT?lC9ge»35^IC$nTViSKSl3l5^GDH/3lJ*:/:2.— y h©N*^g3^J i^m 
#^9) <&##tC, 7-fehni7^-Sp. . ^;Vn/A'^r^— S p. fi5l5®T;V 
3— ;i/flJi7jc^^^ (Tamaki T. et al., Biochim Biophys Acta 1088(2) : 292-300 

(1991). Matsushita K., et al., Biosci. Biotech. Biochem., 56, 304-310 
(1992), Takemura H., et al., J Bacteriol, 175, 6857-66 (1993), Kondo K. et 

al., Appl Environ Microbiol, 63, 1131-8 (1997)) > x;HfnTsp. , ^zl 
— H^r^Xsp. >^jBi7K^#S (Yum DY, et al., J Bacteriol , 

179, 6566-72,(1997), Matsushita K. et al., J Biochem. 85, 1173-81 (1979)) , 

A-f ^— s p. mM<DV)V\d] — )Vm.7i^^B^ (Choi, B.S.. et al., 
FEMS Microbiol. Lett., 125, 45-50 (1995)) , x;HfnTsp, , /1>hXT 

sp. mm<D2-'yh^)Vzi>mm.7Kmmm (Pujol CJ et al., J Bacteriol , 
182, 2230-7, (2000)) (D v' b ^7 n— A c i^-^rLz: y h D ©1^ V^T 5 7 

±m7 s. ymmm^mmtvx. mmzr)Vi7'^)Vy'vy • -fe/^v'TJ23i5»® 
^ _ ^_ ;^>^ e> BLAST ^ ffl v> T ^ D o T 5 y ^iB^j ^ n — H b T 

«200~500bp^Mj0^ofc<7)T> SinS ©@B^Jt-MUTffill'l40]iSViBB^J^, Bias 
t*fflViT:/;i/^7 7jx;i/7^U T • irA'5^TJ2315^oyy ^— 
b, ^mM'^':?3^^'&*?-&:feo -e®!^;^, 3ll0bp(D»fM-€#feo #&ti:fel&SBB 
ttGDHO C mm t^t>n^OR?t\ 275bp*^ e»3^«»5^h^D— Ac JS^^ 

mtpn^0RF>^5i¥^Ebfc (gB^j#^ii) o mo^wu-\^^^rs.ymmm^m 

Slt5^a•t^r^a.xy h^mm^l^itmVTcm^l:. hTtSSEfc«J2315*S|5 
P-->^|^M-4«CDH#a0D0RF (iB2?iJ#^ 1 <^)J^S#^ 2 3 8 6 £41^) /8 
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y hONm^tClcfett^T^ymBB??!!^. BB^J#^1 Pf©^S#^2 4 5 2-24 

(1) mi^o)^mi^w y ^(omm 

KSltS^^Sml©^^^^ (0. 551; polypepton , 0.3% yeast extract , 0. 5« NaC 
1) ^fflViT37'C-e— BfeMt -^^^bfe. #e>nfell#:j5^&GennomicPrep^" Cell 
s and Tissue DNA Isolation Kit (AiDersham Pharmacia Biotech^) ^/HV^T-i'* 

(2) yyA»fitcD^mb 

KSl*5^J;0iftaibfeyy A=&> BamHI. EcoRI, HindllK Smal, SacI*3J;mhoI 

(3) PCR 

KSli^GDHiS -y-y^n b (DNm^>'^^:^;^@B^JM^©mS@B^J;&^ e»5^1f -Y > b 
fc^rtC^— H:/^-r*7— (EF1BB^J#-^1 3) SOpmol. UA— xy^-f^— (ERl 
ia^J#-^14) SOpmol (:/^-r*7— jaVi-rn'blnvitrogenihtC^fefe-g-^) » LATa 
q (^A*-r:t (^) ) 0.5mU dNTP}^?^ 8/^1, lOXPCR buffer 5jtilt-ffi©** 
±«50At li:;^^cJ:^ fcip;^, :/D if ^ A7^> > b a— ;i/v'7.7^A PC-801 
(ASTEC) SfflV^TPCRSfi^oi'S:. PCR<DSl£;«, JUT©^ft=l?ff o fe. 94t: 5^)-. 

sst: 2o#^ 62^: sonp^zoi^r^ ^ )v<Dm. nx: 6^, 72*0 10^, 
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< 3 >PCRJi<fi^H- <D :J7 X > > if 

(1) TAi^D — ->;J/ 

Gene clean II KIT (BiolOl inc.) ViTM IS b;feo ^KDWifi^. pGEMR-T a 
nd pGEMR-T EASY Vector Systems (Promega) ^m^>X. pGEM-T VectortC^'f 
y-v-a >L/feo ^<y— ><&fft3fc'^^^— TfXS^xU bT • nUDHSa 
T>tf>^U> 50tfg/mK X-Gal 40jLtg/inK IPTG 0. 1 AtM<&-^t?L 

(2) v'-i^x>Xi^->y;KDf^M 

K^RNaseiaab. Jin{c:0.6f&«©20« PEG6000/2.5M NaCl 

^mx. ^±\zmmMwvrcio -eo^isooor.p.m. 4x:'v\5^m^>i>^mv. ^ 

(3) DNA:^Sg2^J®j?i^ff 

(2) T^e.n/hT'^XS H®jf AirM-O^SSa^J*. ABI PRISM^^SIO Genet 
ic Analzer ( PERKIN-ELMER Applised Biosystems) <^ffiViX^^b:^o ^i;^ — 

0-^)^^^; D— x>^i^-r bd^^Misr/^-f -7— =&fflv^Tjf A^>T-®— sso^sa^j 
2?ijdtiiM$n;^o c(Dga^j^#;{?t;0ii5{cy7'rv~?&jis;^f^i^bTffiVi. jfx^ 

#SnTVi^N5K^T^/mB32?'JtJti!^bT. -e©-5-^22^S«>'^:^;i'^y5^ 
HTfc^t#^6-5o T5yilB22?>J*^e>«'#$n^5;)'^m«45.276Da7?&D. >- 
H^^Vife^^»42,731Datl. SDS-PAGE>6^&^«) StlfcKSlt^GDH/S 
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hnr • VT:^-feT;VA (Ralstonia solanacearum) ^^<D:t^i^ 

^>'^>X (Gluconobacter oxydans) V;Vt' h— ;HUixK^^^<^>' h ^ 

DA ci^-:/:!— y ha:48Ji;. x;Hi — 7 • >':/U^7^-r'f (Eriwinia cypripedi 

T'^hur (Pantoea citrea) m^2 -^h-if)V::i>MMJi^MW^(Oz^h^ 
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1. (A) (B) izm-r^y/^^^Mo 

(A) g3^J#^l Q(Dy^ym^^2 3-4 2 5 T$ /^ga^J<£i!>75: 

(B) m^mm 6©T5ym#^2 3-42 si^^^fsi^r ywtmm\z:^\f^ 

2. Wr<D (A) X« (B) ©i§'>/'?^S*n- Hf^DNAo 

(A) mm^^i 6<Dr^ymm^2 3-42 55{i^^/^sT5ymB32?>i<&i!>35: 

(B) SB^J#-^1 6®T$y^#-^2 3~4 2 5 /il^e>^^T5 ymg3^JfC:feVi 

T> 1-2 0<@©T$ymBSdmil. JfA. x«#ljn$n:^T5/^fiB 

3. iy.T(^ (a) XtA (b) J:i^-rDNAT$)^M5lt:^2 {CiB*fe®DNAo 

(a) mnm^ 1 5©:^«#-^ 18 7-1 3 9 8 e>;^-&:^S@fi^J^^tyDN 

A. 

(b) B32?>J#^1 5 0:^»##1 8 7-1 3 9 8 ^ ?S:«)^S@B^Ji:X N U > 

4. -^^izmmmm 5<z)ms#-^i 21-13 7;&^e»j^-5:i[*Ba^j^-g-?:fM 

5. m^m2'^4<D\^>-rnf)^-mizmm.o:>DNA^^mT^mm^^^^-o 

6. l*^3^2-4<Z)Vi-rn;6^— 5S{CfBm<^DNAX«tt^:^5 tciamcomife;! 
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SEQUENCE LISTING 

<110> SODE, Koji 

<120> Glucose dehydrogenase beta-subunit and DNA encoding the same 

<130> G780-0P1551 

<141> 2003-04-25 

<150> JP 2002-125353 
<151> 2002-04-26 

<160> 19 

<170> Patentin Ver. 2.0 

<210> 1 

<211> 2467 

<212> DNA 

<213> Burkhorderia cepacia 

<220> 

<221> CDS 

<222> (258).. (761) 

<220> 
<221> CDS 

<222> (764).. (2380) 

<220> 
<221> CDS 

<222> (2386).. (2466) 
<400> 1 

aagcttlctg tttgattgca cgcgattcta accgagcgtc tgtgaggcgg aacgcgacat 60 
gcttcgtgtc gcacacgtgt cgcgccgacg acacaaaaat gcagcgaaat ggctgatcgt 120 
tacgaatggc tgacacattg aatggactat aaaaccattg tccgttccgg aatgtgcgcg 180 
tacatttcag gtccgcgccg atttttgaga aatatcaagc gtggttttcc cgaatccggt 240 
gttcgagaga aggaaac atg cac aac gac aac act ccc cac teg cgt cgc 290 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg 
1 5 10 
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cac ggc 
His Gly 

ggc gcg 
Gly Ala 

egg gcg 
Arg Ala 
45 

acg ctt 
Thr Leu 
60 
ggc gag 
Gly Glu 

gac age 
Asp Ser 

cct gaa 
Pro Glu 

ggc ate 
Gly lie 
125 
ggc gtc 
Gly Val 
140 

ccc ggc 
Pro Gly 

gat ace 
Asp Thr 

gcg ggc 
Ala Gly 

ate clg 
He Leu 

cgc tte 
Arg Phe 
220 
teg age 



gac gca 
Asp Ala 
15 

etg gcg 
Leu Ala 
30 

ctt gca 
Leu Ala 

tec gaa 
Ser Glu 

cgc ctg 
Arg Leu 

ctg ceg 
Leu Pro 
95 

eag gaa 
Gin Glu 
110 

gtc gac 
Val Asp 

gtg tec 
Val Ser 

tte tgg 
Phe Trp 

gat acg 
Asp Thr 

gcg ate 
Ala He 
190 
etc gaa 
Leu Glu 
205 

cgc aat 
Arg AsD 



gee gca 
Ala Ala 

ctg acc 
Leu Thr 

gac aac 
Asp Asn 

teg ctg 
Ser Leu 
65 

ctg cag 
Leu Gin 
80 

cag etc 
Gin Leu 

teg etc 
Ser Leu 

aac gtc 
Asn Val 



tea ggc 
Ser Gly 

gca gcg 
Ala Ala 
35 

ccc ggc 
Pro Gly 
50 

acc ggc 
Thr Gly 

gcg etg 
Ala Leu 

gee ggc 
Ala Gly 



gca 
Ala 



ctg 
Leu 
115 
att 
He 



gat 
Asp 



acg 
Thr 
145 
gac 
Asp 



gcc 
Ala 
160 

caa aag 
Gin Lys 
175 

gtc gcg 
Val Ala 

gcg ggc 
Ala Gly 

eag ccc 
Gin Pro 



ccc tgg gcg ceg 



gtg 
Val 
130 

etc gtg 
Leu Val 

aaa ceg 
Lys Pro 

gee gac 
Ala Asp 

cat cag 
His Gin 

ceg cgc 
Pro Arg 
210 
gac aag 
Asp Lys 
225 

cat ccc 



ate acg egg 
He Thr Arg 
20 

ggc etc acg 
Gly Leu Thr 

act gcg ceg 
Thr Ala Pro 

aag aaa ggg 
Lys Lys Gly 
70 

cag aag ggc 
Gin Lys Gly 
85 

gcg etc gcg 
Ala Leu Ala 
100 

acg ate etc 
Thr He Leu 

acg tac gag 
Thr Tyr Glu 

ate egt teg 
He Arg Ser 
150 

ate gag agg 
He Glu Arg 
165 

gtc gtc gtc 
Val Val Val 
180 

etc gcg atg 
Leu Ala Met 
195 

atg ceg cgc 
Met Pro Arg 

atg gac tte 
Met Asp Phe 

gag tac ggc 



egt caa 
Arg Gin 

ggt teg 
Gly Ser 
40 

etc gat 
Leu Asp 
55 

etc age 
Leu Ser 

teg tte 
Ser Phe 

tec ggt 
Ser Gly 

gag gcc 
Glu Ala 
120 
gaa gca 
Glu Ala 
135 

tat tgc 
Tyr Cys 

caa gcc 
Gin Ala 

gtt gga 
Val Gly 

gcg ggc 
Ala Gly 



tgg gaa 
Trp Glu 
215 
atg gcg 
Met Ala 
230 

ceg ceg 



tgg ttg caa 
Trp Leu Gin 
25 

ctg aca ttg 
Leu Thr Leu 

acg tte atg 
Thr Phe Met 

cgc gtg ate 
Arg Val He 
75 

aag acg gee 
Lys Thr Ala 
90 

teg ctg acg 
Ser Leu Thr 
105 

tgg tat etc 
Trp Tyr Leu 

tta atg tte 
Leu Met Phe 

ccc aac aaa 
Pro Asn Lys 
155 

tg atg gcc 
Met Ala 

170 

teg ggt gtc 
Ser Gly Val 

185 
aag gcg gtg 
Lys Ala Val 
200 

ate gtc gag 
He Val Glu 



ceg tac ceg 
Pro Tyr Pro 



338 



386 



434 



482 



530 



578 



626 



674 



722 



769 



817 



865 



913 



961 



aac gac tac 1009 
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Ser Ser Pro Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
235 240 245 

ctg ate ctg aag ggc gag cac aag ttc aac teg cag tae ate 
Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 

255 260 
gtg ggc ggc acg aeg tgg cac tgg gee gcg teg geg tgg cgc 
Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 
270 275 280 

ccg aac gac ttc aag atg aag age gtg tae ggc gtc ggc cgc 
Pro Asn Asp Phe Lys Met Lys Ser Val Tyr Gly Val Gly Arg 

285 290 295 

ccg ate cag tae gac gat etc gag ccg tae tat cag cgc gcg 
Pro He Gin Tyr Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala 

300 305 310 

gag etc ggc gtg tgg ggc ccg ggc ccc gag gaa gat ctg tae 
Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
315 320 325 

cgc aag cag ccg tat ccg atg ccg ccg ctg ccg Itg teg ttc 
Arg Lys Gin Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

335 340 
cag ace ate aag acg gcg ctg aac aac tae gat ccg aag ttc 
Gin Thr He Lys Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe 
350 355 360 

gtg ace gag ccg gtc gcg cgc aac age cgc ccg tac gac ggc 
Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

365 370 375 

act tgt tgc ggc aac aac aac tgc atg ccg ate tge ccg ate 
Thr Cys Cys Gly Asn Asn Asn Cys Met Pro He Cys Pro He 

380 385 390 

atg tac aac ggc ate gtg cac gtc gag aag gee gaa cgc gee 
Met Tyr Asn Gly He Val His Val Glu Lys Ala Glu Arg Ala 
395 400 405 

aag ctg ate gag aac gcg gtc gtc tac aag etc gag acg ggc 
Lys Leu He Glu Asn Ala Val Val Tyr Lys Leu Glu Thr Gly 

415 420 
aag cgc ate gtc gcg geg etc tae aag gac aag acg ggc gee 
Lys Arg He Val Ala Ala Leu Tyr Lys Asp Lys Thr Gly Ala 



430 



435 



440 



cgc gtc gaa ggc aag tat ttc gtg etc gee gcg aac ggc ate 
Arg Val Glu Gly Lys Tyr Phe Val Leu Ala Ala Asn Gly He 



445 



450 



455 



ccg aag ate ctg ctg atg tec gcg aac. cgc gat ttc ccg aac 
Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 



Asp Tyr 
250 
cgc gcg 
Arg Ala 
265 

ttc att 
Phe He 

gac tgg 
Asp Trp 

gag gaa 
Glu Glu 

teg ccg 
Ser Pro 
330 
aac gag 
Asn Glu 
345 

cat gtc 
His Val 

cgc ccg 
Arg Pro 

ggc geg 
Gly Ala 

ggc gcg 
Gly Ala 
410 
ccg gac 
Pro Asp 
425 

gag eat 
Glu His 

gag acg 
Glu Thr 

ggt gtc 
Gly Val 



1057 



1105 



1153 



1201 



1249 



1297 



1345 



1393 



1441 



1489 



1537 



1585 



1633 



1681 
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460 465 470 

gcg aac age teg gac atg gtc ggc ege aac etg atg gae eat ceg ggc 1729 
Ala AsD Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His Pro Gly 
475 ^ 480 485 490 

acc ggc gtg teg t to tat gcg age gag aag ctg tgg ccg ggc cgc ggc 1777 
Thr Gly Yal Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly Arg Gly 

495 500 505 

ccg cag gag atg aeg teg ctg ate ggt ttc cgc gac ggt ccg ttc cgc 1825 
Pro Gin Glu Met Thr Ser Leu lie Gly Phe Arg Asp Gly Pro Phe Arg 

510 515 520 

gcg acc gaa gcg gcg aag aag ate cac ctg teg aac etg teg cgc ate 1873 
Ala Thr Glu Ala Ala Lys Lys lie His Leu Ser Asn Leu Ser Arg He 

525 530 535 

gac cag gag aeg cag aag ate ttc aag gee ggc aag ctg atg aag cec 1921 
Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met Lys Pro 

540 545 550 

gac gag etc gac gcg cag ate cgc gac cgt tec gca cgc tac gtg cag 1969 
Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr Val Gin 
555 560 565 570 

ttc gac tgc ttc cac gaa ate ctg ccg caa ccc gag aac cgc ate gtg 2017 
Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg He Val 

575 580 585 

ccg age aag aeg gcg acc gat gcg ate ggc att ceg cgc ccc gag ate 2065 
Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro Glu He 

590 595 600 

aeg tat gcg ate gac gac tac gtg aag cgc ggc gee gcg cat aeg cgc 2113 
Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His Thr Arg 

605 610 615 

gag gtc tac gcg acc gee gcg aag gtg etc ggc ggc aeg gac gtc gtg 2161 
Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp Val Val 

620 625 630 

ttc aac gac gaa ttc gcg ccg aac aat cac ate aeg ggc teg aeg ate 2209 
Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser Thr He 
635 640 645 650 

atg ggc gee gat gcg cgc gae tec gtc gtc gac aag gac tgc cgc aeg 
Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys Arg Thr 

655 660 665 

ttc gae cat ccg aac etg ttc att teg age age gcg aeg atg ccg acc 2305 
Phe Asp His Pro Asn Leu Phe lie Ser Ser Ser Ala Thr Met Pro Thr 

670 675 680 

gtc ggt acc gta aac gtg aeg ctg aeg ate gee gcg etc gcg ctg egg 2353 
Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala Leu Arg 
685 690 695 



2257 
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atg teg gac acg ctg aag aag gaa gtc tgacc gtg egg aaa tct act etc 2403 
Met Ser Asp Thr Leu Lys Lys Glu Val Val Arg Lys Ser Thr Leu 

700 705 710 

act ttc etc ate gee ggc tge etc geg ttg ccg ggc ttc gcg cgc gcg 2451 
Thr Phe Leu He Ala Gly Cys Leu Ala Leu Pro Gly Phe Ala Arg Ala 

715 720 725 

gee gat gcg gcc gat c 2467 
Ala Asp Ala Ala Asp 
730 



<210> 2 
<211> 168 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 2 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg His Gly Asp Ala Ala 

15 10 15 

Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin Gly Ala Leu Ala Leu 

20 25 30 

Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu Arg Ala Leu Ala Asp 

35 40 45 

Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met Thr Leu Ser Glu Ser 

50 55 60 

Leu Thr Gly Lys Lys Gly Leu Ser Arg Val He Gly Glu Arg Leu Leu 
65 70 75 80 

Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala Asp Ser Leu Pro Gin 

85 90 95 

Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr Pro Glu Gin Glu Ser 

100 105 110 

Leu Ala Leu Thr lie Leu Glu Ala Trp Tyr Leu Gly He Val Asp Asn 

115 120 125 

Val Val He Thr Tyr Glu Glu Ala Leu Met Phe Gly Val Val Ser Asp 

130 135 140 

Thr Leu Val He Arg Ser Tyr Cys Pro Asn Lys Pro Gly Phe Trp Ala 
145 150 155 160 

Asp Lys Pro He Glu Arg Gin Ala 
165 



<210> 3 
<211> 539 
<212> PRT 

<213> Burkhorderia cepacia 
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<400> 3 



Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 

15 10 15 

Gly Val Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys 

20 25 30 

Ala Val He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu He 

35 40 45 

Val Glu Arg Phe Arg Asn Gin Pro Asp Lys Met Asp Phe Met Ala Pro 

50 55 60 

Tyr Pro Ser Ser Pro Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

Asp Tyr Leu lie Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 

85 90 95 

Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 

100 105 110 

Phe He Pro Asn Asp Phe Lys Met Lys Ser Val Tyr Gly Val Gly Arg 

115 120 125 

Asp Trp Pro He Gin Tyr Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala 

130 135 140 

Glu Glu Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
145 150 155 160 

Ser Pro Arg Lys Gin Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

165 170 175 

Asn Glu Gin Thr He Lys Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe 

180 185 190 

His Val Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro He Cys Pro He 

210 215 220 

Gly Ala Met Tyr Asn Gly He Val His Val Glu Lys Ala Glu Arg Ala 
225 230 235 240 

Gly Ala Lys Leu He Glu Asn Ala Val Val Tyr Lys Leu Glu Thr Gly 

245 250 255 

Pro Asp Lys Arg He Val Ala Ala Leu Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

Glu His Arg Val Glu Gly Lys Tyr Phe Val Leu Ala Ala Asn Gly He 

275 280 285 

Glu Thr Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 

290 295 300 

Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

Pro Gly Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly 
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325 . 330 335 

Arg Gly Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro 

340 345 350 

Phe Arg Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser 

355 360 365 

Arg He Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met 

370 . 375 380 

Lys Pro Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr 
385 390 395 400 

Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

He yal Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro 

420 425 430 

Glu He Thr Tyr Ala lie Asp Asp Tyr Val Lys Arg Gly Ala Ala His 

435 440 445 

Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp 

450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser 
465 470 475 480 

Thr He Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

.485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ala Thr Met 

500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala 

515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 



<210> 4 
<211> 27 
<212> PRT 

<2I3> Burkhorderia cepacia 



<400> 4 

Val Arg Lys Ser Thr Leu Thr Phe Leu He Ala Gly Cys Leu Ala Leu 

1 5 10 15 . 

Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp 
20 25 



<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

cccaagcttg ggccgatacc gatacgca 

<210> 6 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

gagaagcttt ccgcacggtc agacttcc 

<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

catgccatgg cacacaacga caacact 

<210> 8 

<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

cccaagcttg ggtcagactt ccttcttcag c 

<210> 9 
<211> 16 
<212> PRT 
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<213> Burkhorderia cepacia 



<400> 9 

Ala Asp Ala Ala Asp Pro Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 
15 10 15 

<210> 10 
<211> 25 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: consensus 
<220> 

<221> UNSURE 

<222> (6.17,18.19,22) 

<223> Xaa=unknown 

<4D0> 10 

Ala Asp Ala Ala Asp Xaa Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 

15 10 15 

Xaa Xaa Xaa Asp Cys Xaa Ala Cys His 
20 25 



<210> 11 
<211> 2410 
<212> DNA 

<213> Burkholderia cepacia 

<220> 
<221> CDS 

<222> (673).. (1950) 



<400> 11 

gatggaccac ccgggcaccg gcgtgtcgtt 
cggcccgcag gatatgacgt cgctgatcgg 
agccgcgaag aagatccatc tgtcgaacat 
cttcaaggcc ggcaaactga tgaagcacga 
cgcgcgctac gtgcagttcg actgcttcca 
cgtgccgagc aagacggcca ccgacgcgat 
gatcgacgat tacgtgaagc gcggcgccgt 
gaaggtgctg ggcggcaccg acgtcgtctt 



ctacgcgaac gagaagctgt ggccgggccg 60 
tttccgcgac ggcccgttcc gcgcgaccga 120 
gtcccgcatc aaccaggaga cgcagaagat 180 
ggagctcgac gcgcagatcc gcgaccgttc 240 
cgagattctg ccgcagcccg agaaccgcat 300 
cgggatcccg cgccccgaga tcacgtatgc 360 
gcacacgcgc gaggtctacg cgacggccgc 420 
caacgacgag ttcgcgccga acaaccacat 480 
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cacgggcgcg aggatcatgg gcgcggatgc acgcgactcg gtcgtcgaca aggactgccg 540 
cacgttcgac catccgaacc tgttcctctc gagcagctcg acgatgccga ccgtcggtac 600 
ggtgaacgtg acgctgacga tcgcggcgct cgcgctgcgg atgtcggaca cgctgaagaa 660 
ggaagtctga cc gtg egg aaa tct act etc acc ttc etc etc gee ggc tgc 711 
Val Arg Lys Ser Thr Leu Thr Phe Leu Leu Ala Gly Cys 
1 5 10 

etc gcg etg ccc ggc etc gca cgc gcg gee gat teg gee gat ccg gcg 759 
Leo Ala Leu Pro Gly Leu Ala Arg Ala Ala Asp Ser Ala Asp Pro Ala 

15 20 25 

cat gte aag cgc ggc gaa tac etc sec gtc gcg ggc gae tgc atg gea 807 
His Val Lys Arg Gly Glu Tyr Leu Ala Val Ala Gly Asp Cys Met Ala 
30 35 40 45 

tgc cae acc gcg aag ggc ggc aag ccg ttc gcg ggc ggc etc ggc atg 855 
Cys His Thr Ala Lys Gly Gly Lys Pro Phe Ala Gly Gly Leu Gly Met 

50 55 60 

ccg gtg ccg atg etc ggc aag ate tat aeg age aac ate aca ccg gat 903 
Pro Val Pro Met Leu Gly Lys He Tyr Thr Ser Asn He Thr Pro Asp 

65 70 75 

ccc gat acc ggc ate ggc aac tgg aeg ttc gag gae ttc gag cgc gcg 951 
Pro Asp Thr Gly He Gly Asn Trp Thr Phe Glu Asp Phe Glu Arg Ala 

80 85 90 

gtg egg cac ggc gta teg aag aac ggc gae aac etg tac ccg gcg atg 999 
Val Arg His Gly Val Ser Lys Asn Gly Asp Asn Leu Tyr Pro Ala Met 

95 100 105 

ccg tac gtg teg tac gcg aag ate aac gae gae gae gtg caa gcg etg 1047 
Pro Tyr Val Ser Tyr Ala Lys He Asn Asp Asp Asp Val Gin Ala Leu 
110 115 120 125 

tac gcg tac ttc atg cac ggc gtc gaa ccg gtc aag eag gcg ccg ccg 1095 
Tyr Ala Tyr Phe Met His Gly Val Glu Pro Val Lys Gin Ala Pro Pro 

130 135 140 

aag aac gag ate ccc gcg etg etg age atg cgc tgg ccg etg aag ate 1143 
Lys Asn Glu He Pro Ala Leu Leu Ser Met Arg Trp Pro Leu Lys He 

145 150 155 

tgg aac tgg etg ttc etg aag gae ggc gtg tac eag ccg aag ccc gag 1191 
Trp Asn Trp Leu Phe Leu Lys Asp Gly Val Tyr Gin Pro Lys Pro Glu 

160 165 170 

eag age gee gag tgg aac cgc ggc gee tat etc gtg cag ggc etc gcg 1239 
Gin Ser Ala Glu Trp Asn Arg Gly Ala Tyr Leu Val Gin Gly Leu Ala 

175 180 185 

cac tgc age aeg tgc cac aeg ccg cgc ggc ate gcg atg cag gag aag 1287 
His Cys Ser Thr Cys His Thr Pro Arg Gly He Ala Met Gin Glu Lys 
190 195 200 205 

teg etc gae gaa aeg ggc ggc age ttc etg teg ggc teg gtg etc gcg 1335 
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Ser Leu Asp Glu Thr Gly Gly Ser Phe Leu Ser Gly Ser Val Leu Ala 

210 215 220 

ggc tgg gac ggc tac aac ate acg tec gae ecg aac gcg ggg ate ggc 1383 
Gly Trp Asp Gly Tyr Asn He Thr Ser Asp Pro Asn Ala Gly He Gly 

225 230 235 

ggc tgg acg cag cag cag etc gtc cag tac ctg cgc acc ggc age gtg 1431 
Gly Trp Thr Gin Gin Gin Leu Val Gin Tyr Leu Arg Thr Gly Ser Val 

240 245 250 

ccg ggc etc gcg cag gcg gee ggc ecg atg gee gag gcg ate gag cac 1479 
Pro Gly Leu Ala Gin Ala Ala Gly Pro Met Ala Glu Ala He Glu His 

255 260 265 

age ttc teg aag atg acc gaa gcc gac ate ggc ggc ccg atg gee gag 1527 
Ser Phe Ser Lys Met Thr Glu Ala Asp lie Gly Gly Pro Met Ala Glu 
270 275 280 285 

gcg ate gag cae age ttc teg aag atg acc gaa gee gae ate ggc cgc 1575 
Ala He Glu His Ser Phe Ser Lys Met Thr Glu Ala Asp He Gly Arg 

290 295 300 

teg teg tgg ggc aag ccg gee gag gat ggc ctg aag ctg cgc ggc gtc 1623 
Ser Ser Trp Gly Lys Pro Ala Glu Asp Gly Leu Lys Leu Arg Gly Val 

305 310 315 

gcg etc gcg teg teg ggc ate gat ccg gea ccg ctg tat etc ggc aac 1671 
Ala Leu Ala Ser Ser Gly He Asp Pro Ala Pro Leu Tyr Leu Gly Asn 

320 325 330 

tgc gcg acc tgc cac cag atg cag ggc aag ggc acg ccg gac ggt tac 1719 
Cys Ala Thr Cys His Gin Met Gin Gly Lys Gly Thr Pro Asp Gly Tyr 

335 340 345 

tac ccg ccg ttg ttc cac aac teg acg gtc ggc gcg teg aat ccg acc 1767 
Tyr Pro Pro Leu Phe His Asn Ser Thr Val Gly Ala Ser Asn Pro Thr 
350 355 360 365 

aac etc gtg cag gtg ate ctg aac ggc gtg cag cgc aag gcc ggc age 1815 
Asn Leu Val Gin Val He Leu Asn Gly Val Gin Arg Lys Ala Gly Ser 

370 375 380 

gag gac gtc ggg atg cce gcg ttc cgc cac gag ctg teg gat gcg cag 1863 
Glu Asp Val Gly Met Pro Ala Phe Arg His Glu Leu Ser Asp Ala Gin 

385 390 395 

ate gcc gcg ctg acg aac tac ctg acg ggg cag ttc ggc aat ccg gcc 1911 
He Ala Ala Leu Thr Asn Tyr Leu Thr Gly Gin Phe Gly Asn Pro Ala 

400 405 410 

gcg aag gtg ace gag cag gac gtc gcg aag ctg cgc tga aacgcggcac 1960 
Ala Lys Val Thr Glu Gin Asp Val Ala Lys Leu Arg 
415 420 425 

geggegaggc agggcaacaa tagaaaagag gaggagcaca gcacatcggg egggecccga 2020 
tgecggttgt tgeagagegg gacgggcgge gcaggcggte gcccgtcctg gttcacaggc 2080 
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aatccggtgc gcgcacgccg cgcatcgttt tcgttgatcg agaccatgac accgaaccaa 2140 
ccgtttctcg cgtcccagcg cgatgtgctg ctgctgctgt cccgaatcct gctcgtgatc 2200 
ctgttcgtga tgttcggctg gaagaagatt atcgacttct ccggtacgat cgcgttcatg 2260 
ggcagcgagg gcgcgccggc gccgatcatc tcggcggcga tctccgtcgt gatggagctc 2320 
atcgtcggga ttgcgatcct cgtcggtttc cagacgcggc cgctcgcgct gttgcttgcg 2380 
ctgtacacga tcggtaccgg catcatcggc 2410 

<210> 12 
<211> 425 
<212> PRT 

<213> Burkholderia cepacia 



<400> 12 
Val Arg Lys 
1 

Pro Gly Leu 

Arg Gly Glu 

35 

Ala Lys Gly 
50 

Met Leu Gly 
65 

Gly He Gly 

Gly Val Ser 

Ser Tyr Ala 
115 

Phe Met His 

130 
He Pro Ala 
145 

Leu Phe Leu 

Glu Trp Asn 

Thr Cys His 
195 

Glu Thr Gly 

210 
Gly Tyr Asn 
225 



Ser Thr 
5 

Ala Arg 

20 
Tyr Leu 

Gly Lys 

Lys He 

Asn Trp 

85 

Lys Asn 
100 

Lys He 

Gly Val 

Leu Leu 

Lys Asp 
165 
Arg Gly 
180 

Thr Pro 
Gly Ser 
He Thr 



Leu Thr Phe Leu 
Ala Ala 
Ala Val 



Pro Phe 

55 

Tyr Thr 

70 
Thr Phe 

Gly Asp 

Asn Asp 

Glu Pro 

135 
Ser Met 
150 

Gly Val 

Ala Tyr 

Arg Gly 

Phe Leu 
215 
Ser Asp 
230 



Asp Ser 
25 

Ala Gly 

40 
Ala Gly 



Ser Asn 

Glu Asp 

Asn Leu 
105 
Asp Asp 
120 

Val Lys 

Arg Trp 

Tyr Gin 

Leu Val 
185 
He Ala 
200 

Ser Gly 
Pro Asn 



Leu Ala Gly 
10 

Ala Asp Pro 

Asp Cys Met 

Gly Leu Gly 
60 

He Thr Pro 
75 

Phe Glu Arg 

90 

Tyr Pro Ala 
Val Gin Ala 

Gin Ala Pro 

140 

Pro Leu Lys 
155 

Pro Lys Pro 
170 

Gin Gly Leu 

Met Gin Glu 

Ser Val Leu 
220 

Ala Gly He 
235 



Cys Leu Ala Leu 
15 

Ala His Val Lys 
30 

Ala Cys His Thr 
45 

Met Pro Val Pro 

Asp Pro Asp Thr 
80 

Ala Val Arg His 

95 

Met Pro Tyr Val 
110 

Leu Tyr Ala Tyr 
125 

Pro Lys Asn Glu 

He Trp Asn Trp 
160 

Glu Gin Ser Ala 
175 

Ala His Cys Ser 
190 

Lys Ser Leu Asp 
205 

Ala Gly Trp Asp 

Gly Gly Trp Thr 
240 
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Gin Gin Gin Leu Val Gin Tyr Leu Arg Thr Gly Ser Yal Pro Gly Leu 

245 250 255 

Ala Gin Ala Ala Gly Pro Met Ala Glu Ala He Glu His Ser Phe Ser 

260 265 270 

Lys Met Thr Glu Ala Asp He Gly Gly Pro Met Ala Glu Ala He Glu 

275 280 285 

His Ser Phe Ser Lys Met Thr Glu Ala Asp He Gly Arg Ser Ser Trp 

290 295 300 

Gly Lys Pro Ala Glu Asp Gly Leu Lys Leu Arg Gly Val Ala Leu Ala 
305 310 315 320 

Ser Ser Gly He Asp Pro Ala Pro Leu Tyr Leu Gly Asn Cys Ala Thr 

325 330 335 

Cys His Gin Met Gin Gly Lys Gly Thr Pro Asp Gly Tyr Tyr Pro Pro 

340 345 350 

Leu Phe His Asn Ser Thr Val Gly Ala Ser Asn Pro Thr Asn Leu Val 

355 360 365 

Gin Val He Leu Asn Gly Val Gin Arg Lys Ala Gly Ser Glu Asp Val 

370 375 380 

Gly Met Pro Ala Phe Arg His Glu Leu Ser Asp Ala Gin He Ala Ala 
385 390 395 400 

Leu Thr Asn Tyr Leu Thr Gly Gin Phe Gly Asn Pro Ala Ala Lys Val 

405 410 415 

Thr Glu Gin Asp Val Ala Lys Leu Arg 



<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

tgcaccgtgc ggaaatctac tctcact 27 

<210> 14 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



420 



425 



<220> 

<223> Description of Artificial Sequence: primer 



wo 03/091430 PCT/JP03/0S37S 

14/18 



<400> 14 

acttccttct tcagcgtgtc cgacatc 27 

<210> 15 
<211> 1441 
<212> DNA 

<213> Burkholderia cepacia 

<220> 
<221> CDS 

<222> (121).. (1398) 
<400> 15 

tccgaacclg tlcatttcga gcagcgcgac gatgccgacc gtcggtaccg taaacgtgac 60 
gctgacgatc gccgcgctcg cgctgcggat gtcggacacg ctgaagaagg aagtctgacc 120 
gtg egg aaa tct act etc act ttc etc ate gee ggc tgc etc gcg ttg 168 
Val Arg Lys Ser Thr Leu Thr Phe Leu He Ala Gly Cys Leu Ala Leu 

1 5 10 15 . 

ccg ggc ttc gcg cgc gcg gcc gat gcg gcc gat ccg gcg ctg gtc aag 216 
Pro Gly Phe Ala Arg Ala Ala. Asp Ala Ala Asp Pro Ala Leu Val Lys 

20 25 30 

cgc ggc gaa tac etc gcg ace gcc atg ccg gta ccg atg etc ggc aag 264 
Arg Gly Glu Tyr Leu Ala Thr Ala Met Pro Val Pro Met Leu Gly Lys 

35 40 45 

ate tac acg age aac ate aeg ecc gat ccc gat aeg ggc gae tgc atg 312 
lie Tyr Thr Ser Asn He Thr Pro Asp Pro Asp Thr Gly Asp Cys Met 

50 55 60 

gcc tgceae ace gtg aag ggc ggc aag ccg tac gcg ggc ggc ett ggc 360 
Ala Cys His Thr Val Lys Gly Gly Lys Pro Tyr Ala Gly Gly Leu Gly 
65 70 75 80 

ggc ate ggc aaa tgg acg ttc gag gac ttc gag cgc gcg gtg egg eac 408 
Gly lie Gly Lys Trp Thr Phe Glu Asp Phe Glu Arg Ala Val Arg His 

85 90 95 

ggc gtg teg aag aac ggc gac aac ctg tat ccg gcg atg ccg tac gtg 456 
Gly Val Ser Lys Asn Gly Asp Asn Leu Tyr Pro Ala Met Pro Tyr Val 

100 105 no 

teg tac gcg aag ate aag gae gae gac gta cgc gcg ctg tac gee tac 504 

Ser Tyr Ala Lys lie Lys Asp Asp Asp Val Arg Ala Leu Tyr Ala Tyr 

115 120 125 

ttc atg eac ggc gtc gag ccg gtc aag eag gcg ccg ccg aag aac gag 552 

Phe Met His Gly Val Glu Pro Val Lys Gin Ala Pro Pro Lys Asn Glu 
130 135 140 
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ate cca gcg ctg eta age atg cgc tgg ccg ctg aag ate tgg aac tgg 600 
lie Pro Ala Leu Leu Ser Met Arg Trp Pro Leu Lys He Trp Asn Trp 
145 150 155 160 

ctg ttc ctg aag gac gge ccg tac cag ccg aag ccg teg cag age gcc 648 
Leu Phe Leu Lys Asp Gly Pro Tyr Gin Pro Lys Pro Ser Gin Ser Ala 

165 170 175 

gaa tgg aat cgc gge gcg tat ctg gtg cag ggt etc gcg cac tgc age 696 
Glu Trp Asn Arg Gly Ala Tyr Leu Val Gin Gly Leu Ala His Cys Ser 

180 185 190 

acg tgc eac acg ecg cgc gge ate gcg atg cag gag aag teg etc gac 744 
Thr Cys His Thr Pro Arg Gly lie Ala Met Gin Glo Lys Ser Leu Asp 

195 200 205 

gaa acc gge gge age ttc etc gcg ggg teg gtg etc gee gge tgg gac 792 
Glu Thr Gly Gly Ser Phe Leu Ala Gly Ser Val Leu Ala Gly Trp Asp 

210 215 220 

gge tac aac ate acg teg gac ccg aat gcg ggg ate gge age tgg acg 840 
Gly Tyr Asn lie Thr Ser Asp Pro Asn Ala Gly He Gly Ser Trp Thr 
225 230 235 240 

cag cag cag etc gtg cag tat ttg cgc ace gge age gtg ecg gge gtc 888 
Gin Gin Gin Leu Val Gin Tyr Leu Arg Thr Gly Ser Val Pro Gly Val 

245 250 255 

gcg cag gcg gcc ggg ccg atg gee gag gcg gtc gag cac age ttc teg 936 
Ala Gin Ala Ala Gly Pro Met Ala Glu Ala Val Glu His Ser Phe Ser 

260 265 270 

aag atg acc gaa gcg gac ate ggt gcg ate gee acg tac gtc cgc acg 984 
Lys Met Thr Glu Ala Asp He Gly Ala He Ala Thr Tyr Val Arg Thr 

275 280 285 

gtg ccg gcc gtt gee gac age aac gcg aag cag ecg egg teg teg tgg 1032 
Val Pro Ala Val Ala Asp Ser Asn Ala Lys Gin Pro Arg Ser Ser Trp 

290 295 300 

gge aag ccg gee gag gac ggg ctg aag ctg cgc ggt gtc gcg etc gcg 1080 
Gly Lys Pro Ala Glu Asp Gly Leu Lys Leu Arg Gly Val Ala Leu Ala 
305 310 315 320 

teg teg gge ate gat ccg gcg egg ctg tat etc gge aac tgc gcg acg 1128 
Ser Ser Gly He Asp Pro Ala Arg Leu Tyr Leu Gly Asn Cys Ala Thr 

325 330 335 

tgc cac cag atg cag gge aag gge acg ccg gac gge tat tac ccg teg 1176 
Cys His Gin Met Gin Gly Lys Gly Thr Pro Asp Gly Tyr Tyr Pro Ser 

340 345 350 

ctg ttc eac aac tee acc gtc gge gcg teg aat ccg teg aac etc gtg 1224 
Leu Phe His Asn Ser Thr Val Gly Ala Ser Asn Pro Ser Asn Leu Val 

355 360 365 

cag gtg ate ctg aac gge gtg cag cgc aag ate gge age gag gat ate 1272 
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Gin Val He Leu Asn Gly Val Gin Arg Lys He Gly Ser Glu Asp He 

370 375 380 

ggg atg ccc get ttc cgc tac gat ctg aac gac gcg cag ate gee geg 1320 
Gly Met Pro Ala Phe Arg Tyr Asp Leu Asn Asp Ala Gin He Ala Ala 
385 390 395 400 

etg aeg aac tac gtg ace geg cag ttc ggc aat ccg geg geg aag gtg 1368 
Leu Thr Asn Tyr Val Thr Ala Gin Phe Gly Asn Pro Ala Ala Lys Val 

405 410 415 

acg gag cag gac gtc gcg aag ctg cgc tga catagteggg cgcgeegaca 1418 
Thr Glu Gin Asp Val Ala Lys Leu Arg 
420 425 
cggcgcaacc gataggacag gag 1441 

<210> 16 
<211> 425 
<212> PRT 

<213> Burkholderia cepacia 
<400> 16 

Val Arg Lys Ser Thr Leu Thr Phe Leu He Ala Gly Cys Leu Ala Leu 

15 10 15 

Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp Pro Ala Leu Val Lys 

20 25 30 

Arg Gly Glu Tyr Leu Ala Thr Ala Met Pro Val Pro Met Leu Gly Lys 

35 40 45 

He Tyr Thr Ser Asn He Thr Pro Asp Pro Asp Thr Gly Asp Cys Met 

50 55 60 

Ala Cys His Thr Val Lys Gly Gly Lys Pro Tyr Ala Gly Gly Leu Gly 
65 70 75 80 

Gly He Gly Lys Trp Thr Phe Glu Asp Phe Glu Arg Ala Val Arg His 

85 90 95 

Gly Val Ser Lys Asn Gly Asp Asn Leu Tyr Pro Ala Met Pro Tyr Val 

100 105 110 

Ser Tyr Ala Lys He Lys Asp Asp Asp Val Arg Ala Leu Tyr Ala Tyr 

115 120 125 

Phe Met His Gly Val Glu Pro Val Lys Gin Ala Pro Pro Lys Asn Glu 

130 135 140 

He Pro Ala Leu Leu Ser Met Arg Trp Pro Leu Lys He Trp Asn Trp 
145 150 155 160 

Leu Phe Leu Lys Asp Gly Pro Tyr Gin Pro Lys Pro Ser Gin Ser Ala 

165 170 175 

Glu Trp Asn Arg Gly Ala Tyr Leu Val Gin Gly Leu Ala His Cys Ser 
180 185 190 
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Thr Cys His Thr Pro Arg Gly He Ala Met Gin Glu Lys Ser Leu Asp 

195 200 205 

Glu Thr Gly Gly Ser Phe Leu Ala Gly Ser Val Leu Ala Gly Trp Asp 

210 215 220 

Gly Tyr Asn lie Thr Ser Asp Pro Asn Ala Gly He Gly Ser Trp Thr 
225 230 235 240 

Gin Gin Gin Leu Val Gin Tyr Leu Arg Thr Gly Ser Val Pro Gly Val 

245 250 255 

Ala Gin Ala Ala Gly Pro Met Ala Glu Ala Val Glu His Ser Phe Ser 

260 265 270 

Lys Met Thr Glu Ala Asp He Gly Ala He Ala Thr Tyr Val Arg Thr 

275 280 285 

Val Pro Ala Val Ala Asp Ser Asn Ala Lys Gin Pro Arg Ser Ser Trp 

290 295 300 

Gly Lys Pro Ala Glu Asp Gly Leu Lys Leu Arg Gly Val Ala Leu Ala 
305 310 315 320 

Ser Ser Gly He Asp Pro Ala Arg Leu Tyr Leu Gly Asn Cys Ala Thr 

325 330 335 

Cys His Gin Met Gin Gly Lys Gly Thr Pro Asp Gly Tyr Tyr Pro Ser 

340 345 350 

Leu Phe His Asn Ser Thr Val Gly Ala Ser Asn Pro Ser Asn Leu Val 

355 360 365 

Gin Val He Leu Asn Gly Val Gin Arg Lys He Gly Ser Glu Asp He 

370 375 380 

Gly Met Pro Ala Phe Arg Tyr Asp Leu Asn Asp Ala Gin He Ala Ala 
385 390 395 400 

Leu Thr Asn Tyr Val Thr Ala Gin Phe Gly Asn Pro Ala Ala Lys Val 

405 410 415 

Thr Glu Gin Asp Val Ala Lys Leu Arg 
420 425 



<210> 17 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: heme binding motif 



<220> 

<221> UNSURE 
<222> (2,3) 
<223> Xaa=unknown 
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<400> 17 

Cys Xaa Xaa Cys His 
1 5 

<210> 18 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 18 

catgccatgg cacacaacga caacact 

<210> 19 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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27 



<400> 19 

cccaagcttg ggtcagactt ccttcttcag c 



31 



m 
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